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Description 

1. Title of the invention 
THROWAWAY TIP 

2. Claim of the utility model 

A positive-type throwaway tip, wherein one portion or all of the cutting blade, in 
which the upper surface and the side surface intersect each other, has a circular-arc 
shape blowing up toward outside with respect to the planar view thereof, which is 
characterized in that a flat side surface intersecting with a bottom face at right angles 
is formed at a lower part of a slanted side surface, and said vertical side surface is 
arranged along a vertical and flat seat wall of a tip seat formed in a body of a tool. 

3. Detailed description of the utility model 

(a) Field of invention 

The present invention relates to an improved throwaway tip to be used with a ball 
end mill or a radius ball end mill. 

(b) Conventional art and the problems 

A throw away tip to be attached to the aforementioned rotary cutting tool has a 
circular-arc shaped cutting blade, and generally a positive-type tip, i.e., a tip with a 
side face intersecting the rake face at an acute angle, has been used to secure a 
good bite. 



Publication of the Application for Utility Model Registration (U) Showa 60-22218 
(1985) 

Figures 1 and 2 show one example of the tip, whose original shape is approximately 
rectangular with respect to the planar view thereof; the curvilinear blade 2b having 
the continuous linear blade part 2a at the diagonal corners is formed and the side 
surface thereof is intersecting the rake face (top surface) at an acute angle and 
intersecting the bottom surface at an obtuse angle. 

In the cutting tool to be used with the aforementioned tip, it is necessary to form a 
tip seat with a slanted seat wall having a circular-arc shape in the tool body 6 as 
shown in Figures 3 and 4; it is possible to form the seat wall 7 so as to have a similar 
shape as that of the side surface of the tip; however, it is extremely difficult to 
fabricate the seat so that the tip can be completely attached firmly to the seat; thus 
the fabricating cost will be high and there are many risks that the supporting state of 
the tip becomes unstable or the cutting precision becomes deteriorated. 

(c) Means to solve the problems 

To resolve the above-mentioned problems, the present invention is to provide a 
throwaway tip wherein a flat side surface intersecting with a bottom face at right 
angles 
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is formed at a lower part of a slanted side surface, and said vertical side surface is 
arranged along a vertical and flat seat wall of a tip seat formed in a body of a tool. 
According to the present invention, since it is only necessary to form the seat in a tool 
in a linear flat face the fabrication of the tip seat can be simplified and the supporting 
state of the tip can be stabilized, 
(d) Embodiment of the invention 

Figures 5 to 7 show the improved example of the throw away tip as shown in Figure 
1; the point-symmetric-shaped cutting blade 12 is formed at the bottom part of the 
slanted side surface 13 of the tip 11 consisting of the linear blade 12a and the 
curvilinear blade 12b continuing therefrom and the 2 pairs of flat side surfaces 13a, 
1 3b orthogonal to the bottom face 1 5 that are intersecting each other at almost right 
angles with respect to the planar view thereof are formed at respective 2 diagonal 
positions. The side surfaces 13c, 13d connecting the side surfaces 13a and 13b at 
opposing diagonal positions respectively are also formed so as to be flat and 
orthogonal to the bottom face; however, these side surfaces may be omitted. That is 
to say, at these sites, the slanted side surfaces may be extended as they are to the 
bottom face. 

The tip 1 1 having the above-mentioned configuration, may be attached firmly to 
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the body of the tool as shown in Figures 8 and 9 by such a manner that a tip seat 
comprising a seat face 17 to which the bottom face of the tip is firmly attached and 
straight seat walls 18, 19 which is orthogonal to the seat face and to constrain the flat 
side surface 13a, 13b of the tip is formed and the tip is attached thereto by a screw 
and the like. 

Figures 10 and 1 1 show an improved example of a tip 12' wherein all cutting blades 
have circular-arc shapes and the lines connecting neighboring apexes form an 
equilateral triangle. There is also formed the flat side surface 1 3a' orthogonal to the 
bottom face 15' at the bottom part of the slanted side surface 13' in the tip 11 '.The 
side surface 13' is configured so as to be firmly attached to the vertical seat walls 18'. 
19' contained in the tip seat of the cutter body 16 as shown in Figure 12. 

Meanwhile, in tips wherein lines connecting the apexes form an equilateral triangle 
or other regular polygons, it is better to make the flat side surface parallel to the line 
connecting the apexes. However, this invention may be applied to any positive-type 
polygonal tip having the part or all of cutting blades are circular-arc-shaped; if the flat 
side surface is made parallel to the line connecting the apexes in a diamond-shaped 
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or a parallelogram-shaped tip, the crossing angle of the side surface may be 50 
degrees or less depending on the acute-angled corners of the tip; thus the strength 
of the tip may be deteriorated. Therefore, it is preferred for a flat side surface 
provided with a corner part having a crossing angle of 50 degrees or less to have a 
crossing angle of more than 50 degrees while ignoring the parallelism against the 
line connecting the apexes, 
(e) Effect of the invention 

As described above, according to the present invention, since the throwaway tip 
wherein a flat side surface intersecting with a bottom face at right angles is formed at 
the bottom part of the slanted side surface and the flat surface is configured so as to 
be firmly attached to the vertical seat wall in the tool body, the supporting state of the 
tip can be stabilized. 

Furthermore, since the seat wall is linear, the fabrication thereof can be simplified 
and the accuracy can be also highly enhanced; thus the positioning accuracy of the 
tip can be also enhanced and the fabricating cost of the body can be reduced. 
4. Brief description of drawings 

Figure 1 shows one example of a conventional tip which can be the subject of the 
improvement, Figure 2 shows the side elevation of the conventional tip shown in 
Figure 1 , Figure 3 is an elevation view of a tool to which the conventional tip is 
attached, Figure 4 is a sectional side elevation of the tool, 
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Figure 5 is a plain view of one embodiment of the tip according to the present 
invention, Figure 6 is the side elevation of the tip, Figure 7 is a perspective view of 
the tip as seen from the bottom face side, Figure 8 is an elevation view of a tool to 
which the tip of the present invention is attached, Figure 9 is the partial side elevation 
of Figure 8, Figure 10 is an elevation view of another embodiment of the tip 
according to the present invention, Figure 11 is the side elevation of Figure 10, and 
Figure 12 is an elevation view of another embodiment of the tool. 

11,11' — throwaway tip, 12— cutting blade, 12a— linear blade, 
12b — curvilinear blade, 13— side surface, 13a, 13a', 13b, 13b' — flat side surface, 14, 
14'— rake face, 15, 15'— bottom face 

Applicant of the utility model Sumitomo Electric Ltd. 

Agent of the applicant Bunji Kamata 
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